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Objectives: Short-term outcome and side effects after Uvulopalatopharyngoplasty (UPPP) are
well recognized. However, there is a lack of knowledge of the long-term outcome and side
effects after this surgery. This study was completed to investigate the outcome and side
effects 20 years after UPPP for snoring and obstructive sleep apnoea.
Methods: Medical records of patients who underwent UPPP surgery for sleep apnoea and
snoring between 1985 and 1991 were investigated retrospectively. A specific questionnaire
focusing on the present health profile, side effects of previous UPPP surgery and present
sleeping patterns of patients was mailed out.
Results: UPPP patients, 186 (including 11 females) were identified. Of these, 35 (19%) had
passed away and 7 (4%) were not located. 129 patients (mean: age 68 years, range 43e83)
of the possible 144 patients answered the questionnaire (response rate 90%). At follow-up,
41 patients (32%) used continuous positive airway pressure (CPAP). 66 of the patients (52%)
were satisfied with the result of the operation, but 61 (47%) were not satisfied. 49 patients
(38%) reported persistent side effects (problems with nasal regurgitation 18 (14%), swallowing
26 (20%), changed voice 15 (12%), and pain in the oral cavity 15 (12%).
Conclusion: Almost 50% of patients operated with UPPP were not satisfied with the result of
the operation after about 20 years, and one third used CPAP at follow-up. A large proportion
of patients still experienced side effects, which, after this time, are likely to be permanent.
ª 2012 Elsevier Ltd. All rights reserved.Introduction
Obstructive sleep apnoea (OSA) is a disease with a severe
impact on quality of life for the individual, also leading to6 171000; fax: þ46 46 171758.
skane.se, maria.varendh@telia.co
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12.09.010drowsiness that can cause traffic accidents.1 Different
treatments for OSA have been tested over previous decades
but no cure is available. Current recommended treatments
are a mandibular retaining device (MRD) or continuousm (M. Va¨rendh).
.
Figure 1 A schematic outline of how the patients were
recruited. 129 Patients returned the questionnaires after two
reminders.
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treatment of choice for patients with severe OSA.2 Adher-
ence to CPAP as treatment for OSA is an issue with adher-
ence rates ranging from 30 to 60%.3
Different surgical methods have been tried. Ikematsu4,5
first developed Uvulopalatopharyngoplasty (UPPP) in 1952
as a treatment of snoring and Fujita et al.6 made the
surgical method popular worldwide in 1981. The adverse
effects following this treatment include nasal regurgita-
tion, voice changes, taste disturbances, globus sensation,
velopharyngeal insufficiency, oral pain, difficulties in
swallowing, smell disturbances and mouth dryness.7 It is
however not known whether these side effects are
permanent, as discussed by Aurora et al.8
During the period that we have studied (1985e1991),
UPPP at our hospital was performed as described by Fujita
et al.6 A phoniatric investigation was done prior to surgery
to evaluate how much of the soft palate could be removed
without damaging m. pharyngopalatinus. Cold knife was
used in all but eleven patients where laser surgery was
performed. The operation included conventional tonsillec-
tomy, total removal of the uvula and reduction of the soft
palate. Finally the anterior and posterior tonsil pillars were
stitched together. Fifteen different ENT surgeons from the
professor to the most junior resident performed the
operations.
The aim of the present study was to investigate the
current status of patients 19e25 years after UPPP surgery
performed between 1985 and 1991. We focussed on patient
satisfaction, their current health profile and side effects
resulting from the previous UPPP. We also assessed if
patients were present users of CPAP and reported snoring or
sleep apnoea.
The study was approved by the Ethics Committee at the
University of Lund (Dnr 2010/519).
Methods
Patients
The operating room listings from August 1985 to May 1991 at
the ENT Department in Lund were reviewed manually. 186
consecutive patients who had UPPP surgery were included
and records of 179 of them were retrieved through the
national ID register (Fig. 1). The patients who were still
alive and located received a study-designed questionnaire
by mail. Pre- and postoperative data of the patients who
agreed to participate were collected from the medical
records. The questionnaires were mailed out a maximum of
three times.
Questionnaires
The mailed out questionnaire focused on the following
issues:
 Weight, height
 Satisfaction with the operation
 Present side effects
 Whether they would have chosen to take the operation
with the information available today Subjective assessment of sleep pattern: snoring,
apnoea, daytime drowsiness and use of CPAP
 Other diseases and medicationSleep recordings
One sleep recording was completed before and a second
recording about 3 months after surgery. These recordings
were performed at dept. of clinical neurophysiology, Lund
University Hospital. The recordings were often done in
daytime after a full night of sleep deprivation. The patient
arrived at the clinic in the morning and the recording was
usually completed with polysomnographic registration.
Occasionally the multiple sleep latency test (MSLT) was
employed, a method used primarily to diagnose narco-
lepsy.9 Some patients underwent full night poly-
somnography. In a number of patients one method of
recording was used prior to surgery and another method
was used after surgery.
Characteristics of the dropout group
Seven patients were not found in the National ID register
and were not included. Another 35 patients had passed
away and their medical records were not analysed. 15
patients did not answer the questionnaires despite two
reminders. Pre- and postoperative data were not registered
for any of these patients. Thus, in total, 129 of 186 patients
were analysed.
Table 2 Satisfaction with previous UPPP for all patients,
separated into patients with and without CPAP.
Satisfied All
patients
CPAP users Non-CPAP
users
Yes 66 51% 7 17% 59 67%
No 61 47% 34 83% 27 31%
No answer 2 2% 0 0% 2 2%
Total 129 41 88
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Values are given as mean  sem. Non-parametric statistics
were used to compare the different groups. The Wilcoxon
signed rank (WSR) test for paired groups was used for the
comparison of BMI (body mass index) at the time of surgery
and at follow-up. A p-value < 0.05 was considered signifi-
cant. The Chi-square test was used to analyse BMI and
satisfaction. The patients were divided in two groups with
respect to BMI (low BMI  29.9, and high BMI  30). Age was
defined as low if it was less than 68 years (Zmean age at
follow-up) and high if over 68 years. The statistical program
used was PAST.10
Results
Patient files
In total, 186 patients (including 11 females) were identified
as having undergone UPPP during the period from 1985 to
1991 (Fig. 1). Seven could not be located and 35 patients
had passed away. Hence, 129 out of 144 possible patients
answered the questionnaires (response rate of 90%). Three
patient records from the operation could not be found and
three patients were not sleep registered prior to the
operation. These patients answered the questionnaire and
were included in the follow-up data. Mean BMI for the
patients increased from 27.7 (range 19.6e41.2) at the time
of operation to 29.5 (20.2e42.7) at follow-up (p < 0.001).
The diagnoses of the patients are shown in Table 1.
Questionnaire
At follow-up, 41 patients (32%) were using CPAP and 88
patients (69%) were non-CPAP users. It was assumed that
current CPAP users probably had a more pronounced OSA.
Hence these patients were analysed as a separate group
concerning satisfaction, self reported symptoms and if the
patients would have chosen the operation over again.
Patient satisfaction with surgery is shown in Table 2.
Sixty seven percent of the non-CPAP users were content
with UPPP compared to 17% in CPAP users. Eleven patients
were operated with laser. Six of these patients were
satisfied and 5 were not (NS: chi-square test).Table 1 Basic data of the patients (n: 129) at the time of
surgery and at follow-up. Age and BMI are given as mean and
range.
At the time of surgery 2010
Age 47.4 years
(19e70)
68.0 years
(43e83)
BMI 27.7
(19.6e41.2)
29.5
(20.2e42.7)
Obstructive apnoea 99 (77%) e
Central apnoea 5 (4%) e
Mixed apnoea 14 (11%) e
Snoring 11 (9%) e
CPAP 0 41 (32%)Factors putatively associated with contentment with
UPPP surgery were investigated (BMI, side effects, snoring
and age). In non-CPAP users there was no difference
between those with low BMI (<29.9) and those with high
BMI (>30) (P Z 0.9: chi-square test).
As seen in Table 3 a larger proportion were satisfied with
the operation when they did not experience any side
effects. The largest group was those who were satisfied and
had no side effects. In the non-CPAP users 20 (24%) reported
lack of effect of surgery as reason for dissatisfaction.
Self reported symptoms in non-CPAP users were sleep
apnoea in 11 patients (13%), snoring in 18 patients (20%)
and 8 patients (9%) reported falling asleep while reading.
Among the snorers 12 patients (55%) were satisfied with the
results of the surgery. Eleven patients (13%) reported
apnoea and of those, 46% were satisfied with the result.
Nine patients reported both snoring and apnoea often or
always. In total, 20 patients reported snoring and/or
apnoea frequently or constantly. In the group that reported
no snoring and no apnoea, 47 patients (69%) reported that
they were satisfied with the result of surgery.
Among those without CPAP, we found that age at follow-
up was not significantly related to satisfaction with UPPP
(chi-square test).
As seen in Fig. 2, 49 (38%) of all patients reported side
effects related to the operation (Fig. 2). Mouth dryness was
reported by 37% of the patients, but since there can be
multiple reasons for this symptom, the question was with-
drawn from the analysis. Apart from mouth dryness, diffi-
culty in swallowing was the most frequently reported side
effect.
Patients were asked if they would have chosen the
operation now with all the information about the operation
they had at the time of follow-up (Figs. 3 and 4). As seen in
Fig. 3, 53% of all patients would have chosen UPPP again.
Answers to this question differed between CPAP users and
non-CPAP users, where non-CPAP users were more likely to
choose surgery again (P < 0.0001, chi-square test) (Fig. 4).Table 3 Satisfaction and dissatisfaction in the group of
non-CPAP users separated into those with and without
remaining side effects.
Satisfied No side
effects
Remaining
side
effects
No
answer
Yes 33 38% 23 26% 2 2%
No 17 10% 10 11% e e
No answer 2 2% e e e e
12%
12%
14%
20%
38%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Pain in the throat
Change of voice
Nasal regurgitation
Difficulties in swallowing
Remaining side effects
Figure 2 Reported side effects 19e25 years after UPPP
surgery in percentage of all patients (n: 129). Remaining side
effects include all patients who reported any kind of side
effect (except mouth dryness which is excluded).
With CPAP Without CPAP
Yes (Chosen operation) 29% 67%
No (Not chosen operation) 71% 24%
? (No answer) 0% 9%
0%
20%
40%
60%
80%
100%
Figure 4 Response rate in percentage of all 129 patients to
the question: “Would you have chosen the operation with the
information you have available today?” Separated into patients
with and without CPAP.
Long-term follow-up of patients operated with Uvulopalatopharyngoplasty 1791The entire group of patients reported 7 h and 35 min of
sleep per night and the result was similar for the non-CPAP
users and CPAP users (7 h 30 min). Nasal obstruction was
reported equally by the non-CPAP and the CPAP users (both
32%).
In all of the patients, hypertension was reported by 56%,
ischemic heart disease (35%), diabetes mellitus type II
(23%), asthma/COPD (18%), and cerebrovascular insult (CVI)
in 6% of the patients.
Discussion
The aim of this study was to investigate the long-term
outcome and side effects of UPPP surgery in a cohort of
patients who received the surgery at the ENT Department
in Lund from June 1985 to September 1991. Of those who
were still alive and could be retrieved from the national ID
register a response rate of nearly 90% was achieved. This
response rate is high compared to other mailed out ques-
tionnaires, where the response rates in general are about
60%.11
Patients seemed to be motivated to give their view of
life after the operation. Many patients wrote extra notes in
the margin. Some described unpleasant experiences around
the operation and others described how the operation
made them less tired. This kind of surgery is an important
event in the lives of patients, as evidenced by their vivid
memories after so many years.Yes 54%No  4 0 %
? 6%
Figure 3 Response rate in percentage of all patients (n: 129)
to the question: “Would you have chosen the operation with
the information you have available today?”It could be argued that a follow-up of surgery should
have been planned when the UPPP-technique was intro-
duced, but this was not the case. Therefore this study had
to be done retrospectively. Moreover, the outcome of the
surgery would have been easier to evaluate if the sleep
recordings had been done in a standardised way before,
after and at follow-up. Again, this was not the case. It is
also difficult to assess if the patients would have received
the same diagnosis with sleep recordings at follow-up in
2010. Due to shortage of resources it was not possible to do
sleep recordings at follow-up.
UPPP has been debated for a number of years, and when
the first patients in this study were subjected to the
operation, the ENT surgeons were not aware that CPAP was
a new treatment option for OSAS,12 and therefore patients
with snoring and OSA were all offered UPPP. Today,
a majority of these patients would have been offered CPAP
or the mandibular retaining device. In this study these
patients had however not been prescribed CPAP. UPPP is
currently only performed in selected patients when other
treatments have failed.
It could be assumed that the patients in the present study
who were not using CPAP suffered less from their OSA and
almost 70% of them were satisfied with the result of the
operation. Not surprisingly patients were also more likely to
be satisfied with the result of surgery if they were not
suffering from side effects. Almost 40% of the non-CPAP
users were satisfied with the result of the operation and
were not suffering from side effects. This is probably the
group of patients who can benefit from UPPP but the chal-
lenge is to select them prior to surgery. BMI is sometimes
used to help in the selection. There are diverging results on
whether BMI influences the outcome of UPPP. Larsson et al.13
showed that those with a lower BMI had better results in the
lowering of AHI than those with a higher BMI. On the other
hand, Lundkvist et al.14 found no correlation between BMI
and lowering of the apnoea/hyponoea index (AHI). In the
present study we found no difference in satisfaction
between patients with BMI <30 and the patients with BMI
>30. Age was not related to satisfaction rate in this study
and is not according to these data, helpful in the selection of
candidates for UPPP. So far, factors to predict who will
benefit from an operation are not recognized. Hence, it is
difficult to select patients for this kind of surgery.
1792 M. Va¨rendh et al.Obviously, patients with CPAP were less satisfied with
the results of the operation. Almost 80% of the patients with
CPAP would not undergo the operation again, compared to
patients without CPAP where almost 70% would have chosen
to take the operation again. It seems likely to assume that
those with a more severe form of sleep apnoea were now
using CPAP and then experienced a much better effect from
that treatment than from the surgery.
Our results are in harmony with previous results, despite
newer results from Browaldh et al.15 who reported more
satisfied patients at a shorter follow-up. In that study
however, all patients who did not answer the question of
satisfaction were excluded. We have included all patients
and reported those who did not answer as well, which gives
us a lower rate of satisfaction. Satisfaction with UPPP
surgery varies in different studies. Ro¨o¨sli et al.16 in 2006
reported a satisfaction rate of 73% with a median follow-up
time of around six years and they found complications in
23% of patients. Pirsig and Verse17 reviewed long-term
satisfaction rates (up to three years after surgery) and
they found that it varied between 31 and 74%.
There is a need for outcome analysis of different surgical
methods. For instance a Meta analysis of several studies
concerning septoplasty only 13 of more than 700 hundred
fulfilled the criteria for eligibility.18 For many surgical
procedures we still don’t know the long-term results. Ber-
gler et al.19 showed that in septoplasty after 12 months,
83% stated better nasal flow and 95% were willing to
undergo the same operation again. This differs to a 10-year
follow-up study after septoplasty where more than 40%
were dissatisfied with the surgical result.20 We think that
these observations demonstrate that there is a difference
in surgical outcome, when the evaluation is done quite
close to the surgical procedure compared to an evaluation
after a longer period of time. Tonsillectomy seems to have
a high success rate and a high satisfaction rate and more
than 90% of subjects are satisfied.21 In general it is hard to
assess which percentage of contentment after surgery that
could be considered acceptable. Probably the doctor has
a different view of success rate than the individual patient.
Still, we consider that 50% contentment with surgery at
long time follow-up is meagre and not very satisfying.
In our study, almost 40% of the patients still experienced
side effects after 19e25 years. Hence, these adverse
consequences from the operation could be considered
permanent. Our result is in harmony with the results from
other studies that have been reviewed by Franklin et al.7
who found a similar percentage of side effects (42e62%)
5e7 years after surgery. Nowadays the operation is per-
formed with less radical surgery and the uvula is never
completely removed.22 The reason for this change is prob-
ably due to the fact that the radical operation generated
a high incidence of side effects, as shown here (compared
to Lundkvist et al.13). Whether the previous more radical
operation was more effective than the present less radical
one is not known, since no studies have compared these
methods.
This is probably the last chance to undertake a 20-year
follow-up study of more than 100 patients operated in the
1980’s. The majority of the patients were still alive and it
seems less likely that it is possible to do a longer follow-up
study.Conclusion
In conclusion almost 50% of patients operated with UPPP
were not satisfied with the result of the surgery. We have
found that side effects after UPPP surgery are long lasting
and permanent in a large proportion of patients. Many of
the patients who underwent surgery now use CPAP.
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